Though the synthesis of riboflavin in large amounts by microorganisms has been encountered, very little is known about the mechani involved in the biosynthesis of this vitamin. A critical examination of the various environmental conditions for different organisms producing this vitamin showed that the optimum conditions for the production of riboflavin varied widely from organism to organism (Schopfer, 1944;  Burkholder, 1943;  Mayer and Rodbart, 1946) . The present investigation with a mutant top yeast strain BY 2 (Saccharomyces revfuiie), obtained from a bottom brewery yeast strain BY 1 (Subramaniam and Ranganathan, 1946) , seemed useful to obtain, by comparison, a better knowledge of the mechanism of biosynthesis of riboflavin. Further, this organism differed from those employed in other laboratories in that it had acquired the property of excreting considerable amounts of riboflavin, whereas the parent strain was incapable of excreting any appreciable quantity of this vitamin. Purines, pyrimidines, and amino acids were tested for their effects on the biosynthesis of riboflavin since, with the determination of its nutritional requirements (Premabai, 1947) and certain environmental conditions influencing the elaboration of this vitmin (Mitra, 1950 (Mitra, , 1952 , it became possible to test these compounds for their activity. Purines and pyrimidines were selected because of their natural occurrence and their marked similarity in chemical structure to riboflavin. A simia attempt has been made recently to interpret the role of these compounds in the biosynthesis of riboflavin by Eremothecium ashbyii (MacLaren, 1952) . Since the source of nitrogen is also an important condition for the growth as well as excretion of riboflavin by the microorganism (Burkholder, 1943) The presence of iron in the medium did not affect the riboflavin production by this organism as observed in the case of Candida guillermondia (Levin et al., 1949 (Mitra, 1950 (Mitra, , 1952 . The inoculum was built up from cells cultivated in liquid medium by daily subculture for 5 to 6 days as it was found that such an inoculum was more vigorous than one from 24 hour old transfers. The cells were suspended, after centrifugation and weighing, in a known volume of the basal medium. Each flask received an inoculum at the level 0.5 mg per ml (wet weight basis).
After inoculation, the flasks were incubated in the dark for eight days at room temperature (24 to 26 C). During the first two or three days of incubation, a thick layer of growth was observed on the surface which gradually settled down, and the culture medium turned greenish yellow in color due to the formation of riboflavin. The intensity of this color increased with time till the sixth or seventh day.
Elaborate procedures for the extraction of riboflavin were not essential since most of the vitamin produced by the organim is excreted into the culture medium. Before riboflavin determination, all of the culture solutions were adjusted to an acid pH by adding one ml of 5 per cent hydrochloric acid to each one of the flasks. They were steamed for 10 to 15 minutes to ensure the liberation of the riboflavin bound to the cells. After cooling 10 ml quantities were withdrawn from the flasks and centrifuged at 3,000 rpm. Aliquots of the supernatant were used for the fluorometric determination of riboflavin by employing the method described by Kodicek and Wang (1949) , with slight modifications in detail, using a Klett-model fluorometer. For detining the dry weights of the organism, 5 ml quantities were withdrawn from the culture solutions, and the cells were suspended in 5 ml distilled water after centrifuging. Turbidity readings were taken in a photoelectric colorimeter (Klett-Summerson) using a 420 mp filter. Dry weights were calculated from a turbidity-dry weight curve. All values were calculated from the average of triplicate determinations.
IIRESIUT AND DISCUSSION
The effects of adenine, guanine, xanthine, hypoxanthine, thymine, uracil, and uric acid on the growth of the organism as well as riboflavin production are recorded in table 1. All the Per cent decrease in riboflavin -0.6 -3.6 -7.0 -14.7 -15.1 -14.9 -13.1 different, however. Uracil, too, has a slight effect in promoting the riboflavin production while uric acid has an inhibitory effect. The growth of the organism it both cases is not affected. All these compounds were tried also in a series of higher concentrations to find the maximum activity levels as well as any possible deviations from the observed effects at higher concentrations. The results are presented in table 2. It is clear from table 2 that for each of the compounds tested there is an optimum level beyond which it ceases to have any further effect. Adenine exerts the maximum influence on the production of riboflavin at these increased concentrations with xanthine as the next. Thymine and uracil do not appear to be of much significance in this context. The inhibitory effect of uric acid continues to increase up to a concentration of 100 ,ug per ml and decreases slightly at higher concentrations. In all these cases, as before, the growth of the organism is unaffected, lending further weight to the possibility of a purine pathway in riboflavin synthesis. The fact that uracil and uric acid exert different effects on riboflavin production by this organism and by E. ashbyii indicates the existence of different mechanisms for the elaboration of this vitamin in different organisms. However, this hypothesis requires further experimental support.
The effect of supplementing organic nitrogen in the form of amino acids is shown in figure 1. With serine and phenylalanine, riboflavin production is hindered considerably, the effect being similar on growth. The addition of tryptophan brought about a greater inhibition of both growth and vitamin production. Such effects may perhaps be due to the interference of these compounds in the normal metabolic functions of the organism as observed in the case of certain microorganisms (Maas and Davis, 1950; Beerstecher and Shive, 1947) . Methionine, glycine, and arginine increase the yield of riboflavin (in the order mentioned) to a greater extent than the other amino acids tested. Methionine, glycine, and arginine were tried on the same molar basis to test their effectiveness, and the results are shown in Mycobacterium negmatis (Mayer and Rodbart, 1946) on the one hand and their favorable effect on the riboflavin production by this organism as well as some others (Burkholder, 1943) suggest the active participation of some of the amino acids in the synthesis of riboflavin in some or-
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The effect of purine and pyrimidine compounds and amino acids on the production of riboflavin by a top yeast strain BY 2, Saccharomyces cerevsiae, is described. Adenine, guanine, xanthine, hypoxanthine, thymine, and uracil were effective in increasing riboflavin production while uric acid exerted an inhibitory action. They did not affect the growth. It is suggested that purines may mediate the synthesis of riboflavin by this organism. Of the amino acids tested, tryptophan, phenylalanine, and serine inhibited growth as well as riboflavin production while all the others increased both of them. Methionine and glycine had more marked effects on riboflavin production. The role of amino acids in riboflavin synthesis by the organism is discussed.
